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ABSTRACT : 

PURPOSE: To keep the discharge of a treating liquid to an irreducible 
minimum to average the liquid quantity on a substrate. 

CONSTITUTION: A circular vaf^r 11 is attracted to a low speed 
rotation chuck 12 over the whole surface and is made flat, and while a 
treating liquid is discharged onto the surface of the wafer from a 
slit nozzle 14 whose length is almost equal to the diameter of 
the wafer 11, the wafer 11 is rotated at a low speed. After that, 
the wafer 11 is conveyed to a high speed rotation chuck 16 to rotate 
it at high speed to shake off excess treating liquid by centrifugal 
force, permitting a desired film thickness to be obtained. Therefore, 
with the slit nozzle 14 being brought close to the wafer 11 
to the utmost, the treating liquid is fed to reduce the quantity of the 
treating liquid to be used. 
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Abstract 

Objective 

To keep the discharge of a treating solution to an 
irreducible minimum and to maintain a stable quantity of solution 
on the substrate. 

Constitution 

The entire surface of round wafer (11) is suctioned and 
flattened on low-speed rotating chuck (12) and wafer (11) is 
rotated at a low speed while discharging a treating solution to 
the wafer front surface from slit nozzle (14) of a length 
approximately equal to the diameter of wafer (11). Thereafter, 
wafer (11) is transported to high-speed rotating chuck (16), 
wafer (11) is rotated at a high speed, and is made into the 
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necessary film thickness by shaking off the excess treating 
solution with centrifugal force. 

Effect 

The treating solution can be fed by placing slit nozzle (14) 
as close as possible to wafer (11) and the use quantity of 
treating solution can be decreased. 
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Claims 

1. A rotary coating device provided with, 
in a rotary coating device which feeds and coats a treating 
solution on the front surface of an approximately round substrate 
by rotating the substrate, a first substrate supporting means 
which supports the back surface of said substrate by suctioning 
approximately the entire surface, 

a treating solution feeding means which discharges the 
treating solution with respect to the front surface of said 
substrate supported by said first substrate supporting means 
linearly in length approximately equal to the diameter thereof or 
slightly shorter, 

a first rotating means which rotates at least one out of 
said first substrate supporting means and said treating solution 
feeding means at a prescribed low speed with respect to the 
other, 

a second substrate supporting means which supports by 
suctioning only the center part on the back surface of said 
substrate, a second rotating means which rotates said second 
substrate supporting means at a prescribed high speed so that the 
treating solution on said substrate becomes smooth according to 
centrifugal force, and a transporting means which transports said 
substrate to said second substrate supporting means from said 
first substrate supporting means after discharging the treating 
solution at said treating solution feeding means. 
2. A rotary coating method which is provided with, in a rotary 
coating method which feeds a treating solution to the front 
surface of an approximately round substrate and coats by rotating 
the substrate. 
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a treating solution discharging process which rotates at 
least one pertinent siibstrate and said treating solution feeding 
means at a prescribed low speed with respect to the other while 
discharging the treating solution to the front surface of the 
pertinent substrate linearly along the diameter of the pertinent 
substrate according to a treating solution feeding means in a 
state of having suctioned approximately the entire back surface 
of said substrate to the first substrate supporting means, a 
transporting process which transports said substrate to the 
second sxibstrate supporting means from said first substrate 
supporting means after completing the discharge of said treating 
solution from said treating solution feeding means, and 
a high-speed rotating process which rotates said second substrate 
supporting means at a prescribed high speed so as to smoothen the 
treating solution on said substrate according to centrifugal 
force in a state of having suctioned and supported only the 
center part on the back surface of the substrate with said second 
substrate supporting means. 

Detailed explanation of the invention 

[0001] 

Industrial application field 

This invention relates to a rotary coating device and a 
rotary coating method of a spin coater, etc. which feeds a 
photoresist solution, etc., to a semiconductor substrate 
represented by silicon wafer or a substrate of a dielectric, 
metal, insulator, etc., and coats by rotating during the fine 
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pattern formation process in the manufacturing process of an 
electronic component such as IC, LSI, liquid-crystal display 
device/ etc. 

[0002] 

Prior art 

First conventional example 

The rotary coating device in the first conventional example 
discharges resist solution (3) (photoresist) from nozzle (2) to 
the center part of wafer (1) supported horizontally as shown in 
Figure 6 with wafer (1) in the stationary state or in a state of 
being rotated at a low speed as shown in Figure 7, then coats 
resist solution (3) on the substrate surface by rotating wafer 
(1) at a high speed as shown in Figure 8. (4) in Figure 7 and 
Figure 8 is the rotary support part which rotates by suctioning 
and fixing the center part of wafer (1), and (5) in Figure 6 is 
the chamber. 

[0003] 

Second conventional example 

As a rotary coating device of the second conventional 
example, for example, the resist coating device disclosed in 
Japanese Kolcai Patent Application No. Sho 58 [1983] -170565 exists. 
Figure 9 is a figure explaining the structure of this device. In 
the rotary coating device of the second conventional example. 



7 



round wafer (1) is placed horizontally on a support stands the 
center part thereof is suctioned and fixed, and resist solution 
(3) (photoresist) is dripped in a band shape from nozzle (6) 
formed with slit-shaped discharge port (6a) on the surface of 
said wafer (1) while rotating wafer (1) along with the support 
stand with the center axis (perpendicular axis) as the center. 
Next, after the dripping of resist solution (3) ends, wafer (1) 
is rotated along with the support stand at a high speed with the 
center axis (perpendicular axis) as the center and a thin film is 
formed by spreading resist solution (3) on the surface of wafer 
(1) with centrifugal force. 

[0004] 

Problems to be solved by the invention 

Problems in the first conventional example 

In the first conventional example, resist solution (3) 
discharged to the center part of wafer (1) is spread on the 
entire surface thereof by rotating wafer (1) at a relatively low 
speed; then, a thin film of resist solution (3) is formed in 
necessary thickness by rotating wafer (1) at a relatively high 
speed and shaking off excess resist solution (3) . According to 
this device, it is possible to obtain a coated thin film of 
relatively favorable uniformity in the film thickness. However, 
with this device, a relatively large quantity of resist solution 
(3) has to be fed in order to spread resist solution (3) on the 
entire surface of wafer (1) according to rotation, resist 
solution (3) waste is created even in said step of spreading the 
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coating/ and furthermore, excess resist solution (3) is shaken 
off additionally so the ratio of resist solution (3) utilized 
effectively becomes very small. In this case, it is necessary to 
feed resist solution (3) from the nozzle [in a quantity] tens of 
times more than the resist quantity (resist quantity left on 
wafer (1) after the high-speed rotation) necessary for coating 
resist solution (3) in a prescribed thickness (e.g., few ^m) • 
Namely, 90% or more of resist solution (3) fed from the nozzle is 
scattered to the periphery of wafer (1) according to high-speed 
rotation, so this portion of the material is wasted, 

[0005J 

Problems in the second conventional example 

In the second conventional example, resist solution (3) fed 
to the surface of wafer (1) is in a state of having already been 
spread on the entire surface, so waste of resist solution (3) in 
the step of spreading resist solution (3) on the entire surface 
of wafer (1) can be made relatively small. Also, in this 
conventional example, it is preferable to feed resist solution 
(3) in thickness (e.g., a few tens of \m) as close to the 
necessary final film thickness as possible in the step for 
feeding resist solution (3) to wafer (1), in order to further 
reduce the use quantity of resist solution (3) • For this, it is 
necessary to arrange wafer (1) and slit shape discharge port (6a) 
of nozzle (6) as close together as possible (e.g., a few tens of 
\m) . In this case, it is necessary to secure flatness of wafer 
(1) in order to maintain the spacing distance of wafer (1), and 
for slit-shaped discharge port (6a) of nozzle (6) to be short and 
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fixed. However, suction and fixation of wafer (1) on the support 
stand was executed only at the center part in the rotary coating 
device of the conventional example, so it was difficult to secure 
flatness of wafer (1) when wafer (1) had warped due to the effect 
of the heat treatment applied before or due to flexing from dead 
weight. Specifically, to place nozzle (6) close to a few tens of 
\m was difficult since said warpage and flexing of wafer (1) 
reach a maximum of a few hundred \m (e.g., warpage with respect 
to a wafer with diameter of 8 in is 150 pm) . In order to 
discharge resist solution (3) on wafer (1) evenly under this 
condition, it is necessary to arrange the discharge quantity of 
resist solution (3) to be much greater than the minimum necessary 
quantity and this led to an increase in the material cost. 

[0006] 

The present invention takes said problems into consideration 
and aims to provide a rotary coating device and a rotary coating 
method which can further reduce the necessary quantity of 
treating solution and in which the film thickness on the 
substrate is of favorable uniformity. 

[0007] 

Means to solve the problems 

The means for solving the problem related to Claim 1 of the 
present invention is provided with, in a rotary coating device 
which feeds and coats a treating solution on the front face of an 
approximately round substrate by rotating the substrate, a first 
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substrate supporting means which supports the back surface of 
said substrate by suctioning approximately the entire face, a 
treating solution feeding means which discharges the treating 
solution with respect to the front surface of said substrate 
supported by said first substrate supporting means linearly in 
length approximately equal to the diameter thereof or slightly 
shorter, a first rotating means which rotates at least one out of 
said first substrate supporting means and said treating solution 
feeding means at a prescribed low speed with respect to the 
other, a second substrate supporting means which supports by 
suctioning only the center part of the back surface of said 
substrate, a second rotating means which rotates said second 
siibstrate supporting means at a prescribed high speed so that the 
treating solution on said substrate becomes smooth according to 
centrifugal force, and a transporting means which transports said 
substrate to said second substrate supporting means from said 
first substrate supporting means after discharging the treating 
solution at said treating solution feeding means. 

[0008] 

The means for solving the problem related to Claim 2 of the 
present invention is provided with, in a rotary coating method 
which feeds a treating solution to the front surface of an 
approximately round substrate and coats by rotating the 
substrate, a treating solution discharging process which rotates 
at least one out of a pertinent substrate and said treating 
solution feeding means at a prescribed low speed with respect to 
the other while discharging the treating solution to the front 
surface of the pertinent substrate linearly along the diameter of 
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the pertinent substrate according to a treating solution feeding 
means in a state of having suctioned approximately the entire 
back surface of said substrate to the first substrate supporting 
means, a transporting process which transports said substrate to 
the second substrate supporting means from said first sxibstrate 
supporting means after completing the discharge of said treating 
solution from said treating solution feeding means, and a 
high-speed rotating process which rotates said second substrate 
supporting means at a prescribed high speed so as to smoothen the 
treating solution on said substrate according to centrifugal 
force in a state of having suctioned and supported only the 
center part of the back face of the substrate with said second 
substrate supporting means. 

[0009] 

Function 

In the rotary coating device related to Claim 1 and rotary 
coating method related to Claim 2 of the present invention, 
approximately the entire back surface of the substrate is 
suctioned with the first substrate support means and rotated at a 
low speed by supporting the substrate flatly, a treating solution 
is discharged in this state to the front surface of the substrate 
from the treating solution feeding means linearly along the 
diameter thereof, and the treating solution is fed approximately 
on the entire surface of the substrate. Even if warpage or 
flexing is generated in the substrate, influence of this warpage 
and flexing can be reduced and the treating solution feeding 
means can be placed as close as possible to the substrate. 
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Consequently, the treating solution is fed to the front surface 
of the s\ibstrate in a relatively thin and uniform state and the 
discharge quantity of treating the solution is reduced. 

[0010] 

After feeding the treating solution to the substrate, the 
substrate is transported to the second substrate supporting 
means, and when shaking off the treating solution, only the 
center part of the back surface of the substrate is suctioned and 
supported to execute high-speed rotation, so the treating 
solution entering between the substrate supporting means and the 
substrate according to capillary phenomenon or the substrate 
supporting means being contaminated by the mist of the treating 
solution adhering to the substrate supporting means is minimal. 

[0011] 

Application examples 
First application example 
Constitution 

Figure 1 is a schematic diagram showing the rotary coating 
device in the first application example of the present invention, 
and Figure 2 is a top view similarly showing the rotary coating 
device of this application example. Said rotary coating device 
forms a thin film of photoresist on the front surface of round 
wafer (11) by feeding and coating photoresist (treating solution) 
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on the front surface of rotating semiconductor round wafer (11) 
as shown in Figures 1 and 2 . 

[0012] 

Here, (12) in Figures 1 and 2 is the first spin chuck (first 
substrate supporting means: entire surface suctioning state) 
which supports the back surface by suctioning the entire surface 
with the front surface of round wafer (11) facing upwards / (13) 
the first motor (first rotating means) which rotates said first 
spin chuck (12) at a prescribed low speed around the 
perpendicular axis, (14) the slit nozzle (14) (treating solution 
feeding means) which feeds photoresist towards the front surface 
of round wafer (11) which is rotated at a low speed by being 
supported by said first spin chuck (12), (15) the slit-shaped 
treating solution discharge port (hereafter referred to simply as 
slit) formed to the bottom surface of said slit nozzle (14), (16) 
the second spin chuck (second substrate supporting means: spin 
treatment part) which is arranged at a parallel at the side of 
first spin chuck (12) and supports by suctioning only the center 
part of said round wafer (11), (17) the second motor (17) (second 
rotating means) which rotates said second spin chuck (16) at a 
prescribed high speed around the perpendicular axis, and (18) the 
transport arm of transport robot (19) (transporting means) which 
transports said round wafer (11) to said second spin chuck (16) 
from said first spin chuck (12) after the discharging of treating 
solution at said slit nozzle (14) . 
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[00131 

As said first spin chuck (12)^ one of entire surface vacuum . 
suctioning mode/ which is made to be a larger diameter than round 
wafer (11), is used in order to secure flatness in favorable 
precision and prevent warpage and flexing of round wafer (11) to 
be supported. Here, approximately the entire back surface of 
round wafer (11) is directly contacted to first spin chuck (12) 
in the case of said chuck of entire surface vacuum suctioning, so 
even if first spin chuck (12) is used for high-speed rotation, 
there is a concern over the spin chuck itself being contaminated 
by the mist of the treating solution adhering to spin chuck (12) 
or entering between the wafer back surface and the chuck top 
surface by capillary action, etc., or said mist adhering to the 
entire back surface of round wafer (11) and contaminating thereof 
when shaking off the treating solution during high-speed 
rotation. This situation is not favorable for quality control. 
Therefore, said first spin chuck (12) is restricted to being used 
only when discharging the treating solution from said slit nozzle 
(14) (during low-speed rotation) . 

[0014] 

During the transport of said round wafer (11), it is 
necessary to execute the transport by inserting said transport 
arm (18) on the back surface of said round wafer and supporting 
thereof, but said first spin chuck (12) closely contacts and 
covers the entire back surface part of said round wafer (11) so 
it is not possible to insert transport arm (18) to the back 
surface of said round wafer (11) in this state. Namely, in order 
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to insert transport arm (18) to the back surface of said round 
wafer (11)/ it is necessary to separate the back surface of round 
wafer (11) from said first spin chuck (12) by raising round wafer 
(11) upwards. Therefore, wafer ascending device (22) which raises 
round wafer (11) from the top surface of first spin chuck (12) is 
provided as shown in Figure 1. Namely, through-holes (20) are 
formed at multiple spots (not less than 3 spots) in the wafer 
support area of first spin chuck (12), and furthermore, support 
rods (21) of said wafer ascending device (22) are inserted into 
said through-holes (20) (refer to the dotted line in Figure 1) to 
support said round wafer (11) and to raise said round wafer (11) . 
Said wafer ascending device (22) is provided with, for example, 
motor, pinion, rack, etc., (not shown in the figure) and is 
driven and controlled in connection with the operation of said 
transport arm (18) . 

[0015] 

Said first motor (13) rotates said first spin chuck (12) at 
a low speed with respect to said slit nozzle (14) with the 
perpendicular axis as the center when discharging treating 
solution from said slit nozzle (14) as shown in Figure 1 and the 
rotating speed is about 10-50 rpm, preferably about 20-30 rpm. 

[0016] 

Said slit nozzle (14) is supported to be able to elevate in 
a horizontal posture according to a prescribed support not shown 
in the figure. The length of slit (15) in said slit nozzle (14) 
(hereafter referred to as nozzle length) is set to be 
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approximately equal to the diameter of round wafer (11) which 
becomes the treatment target as shown in Figure 3(a). Said slit 
nozzle (14) is arranged so that the center of slit (15) thereof 
is positioned above the rotation center of round wafer (11) 
supported by first spin chuck (12), and by discharging 
photoresist linearly to the area approximately corresponding to 
the diameter of round wafer (11) while being rotated at a low 
speed by said first motor (13), photoresist is discharged 
approximately on the entire surface area of round wafer (11) . 
However, in actuality, it is preferable for the nozzle length to 
be arranged slightly shorter than the diameter of pertinent round 
wafer (11) . The reason for making the nozzle length slightly 
shorter than the diameter is that it is not necessary to coat the 
circumferential edge part of round wafer (11) with resist, so by 
doing so, the transporting means of round wafer (11) being 
contaminated with resist can be prevented. Also, by said slit 
nozzle (14) being lowered and arranged at a position of 
prescribed height with respect to said first spin chuck (12) as 
shown in Figure 1, the spacing distance (6) between the front 
surface of round wafer (11) and slit (15) of said slit nozzle 
(14) is set at, for example, about 30-100 ^m. By it, feeding of 
the photoresist to round wafer (11) from slit nozzle (14) is 
executed so as to target the thickness of the photoresist after 
the feeding to be approximately equal (about 30-100 pm) to said 
spacing distance (8) . Consequently, the necessary collective 
feeding quantity of the photoresist is about 1-3 mL in the case 
of 8-in diameter round wafer (11) . 
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[0017] 

Rotation of said first spin chuck (12) is for scanning slit 

(15) of slit nozzle (14) on approximately the entire surface of 
round wafer (11) and for feeding by spreading the photoresist on 
approximately the entire surface of round wafer (11), and the 
rotational frequency thereof is set at a low speed to an extent 
of the fed photoresist not flowing out to the outside from the 
edge of round wafer (11) by centrifugal force. 

[0018] 

Said second spin chuck (16) is rotated at a high-speed rotation 
with the objective of shaking off the treating solution, and the 
contact area with round wafer (11) is arranged to be as small as 
possible so as to reduce the state of the mist of the treating 
solution entering between the wafer back surface and the chuck 
top surface by capillary action, etc., when shaking off the 
treating solution. Namely, said second spin chuck (16) is 
composed to suction and support round wafer (11) only at the 
center part as shown in Figures 1 and 2. Said second spin chuck 

(16) is accommodated within draining chamber (25) for discharging 
the drainage when shaking off the treating solution. 

[0019] 

Said second motor (17) is for leveling or smoothing the film 
thickness of the treating solution to the necessary dimension 
(the target dimension is, for example, about 1 |im) by rotating at 
a high speed with the perpendicular axis as the center and 
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shaking off the treating solution discharged to the front surface 
of said round wafer (11) by centrifugal force as shown in 
Figure 1, and the rotating speed is, for example, about 
2000-6000 rpm, preferably, about 3000-5000 rpm. 

[0020] 

Though not shown in the figure, intake passage for 
suctioning and supporting round wafer (11) is formed in first 
spin chuck (12) and second spin chuck (16) . 

[0021] 

Said transport robot (19) is composed by attaching transport 
arm (18) to base part (19a) thereof as shown in Figure 4. Base 
part (19a) has a drive mechanism which advances and retreats 
transport arm (18), and transport arm (18) is attached to base 
part (19a) such that it is able to advance and retreat in the 
horizontal (Y) direction. Also, base part (19a) has a moving 
mechanism capable of being moved in the (X) direction which 
crosses the (Y) direction within the horizontal plane and is 
provided to move along first spin chuck (12) and second spin 
chuck (16) as shown in Figure 2. By this, transport arm (18) can 
move in the vertical (X) direction which connects transport 
position (PI) adjacent to said first spin chuck (12) and 
transport position (P2) adjacent to said second spin chuck (16) 
as shown as a top view in Figure 2, and moreover, can move in the 
horizontal (Y) direction which connects transport position (PI) 
and receiving position (P3) and transport position (P2) and 
receiving position (P4) . Transport robot (19) executes 
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feeding/transporting operation by transporting round wafer (11) 
between first spin chuck (12), second spin chuck (16), and heat 
treatment part such as the hot plate, cool plate, etc., not shown 
in the figures or wafer feed part (indexer) and other treatment 
parts, etc., according to said movement. (26) in Figure 2 is the 
support claw for mounting and supporting said round wafer (11) in 
said transport arm (18) . 

[0022] 

Operation 

The operation of the rotary coating device with the 
aforementioned constitution and the method in the present 
invention which uses the device thereof will be explained 
according to Figure 5. First of all, round wafer (11) is fed to 
said first spin chuck (12) (entire surface suctioning stage) from 
said treatment part not shown in the figure such as heat 
treatment, etc., with transport robot (19) (step SI). Then, the 
entire back surface of round wafer (11) is vacuumed and suctioned 
to first spin chuck (12) to correct the warpage or flexing of 
round wafer (11) (step S2) and slit nozzle (14) which 
approximately covers the diameter of round wafer (11) is placed 
closely by opposing the front surface of round wafer (11) (step 
S3) . At this time, the spacing distance (5) between the nozzle 
and round wafer (11) is set to be as small as about 30-100 \m as 
shown in Figure 1. 
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[0023] 

Next^ round wafer (11) is rotated at a slow speed (step S4), 
photoresist is discharged linearly along the diameter of round 
wafer (11) from slit nozzle (14) (treating solution discharge 
process: step S5) , and photoresist is coated on approximately the 
entire front surface of round wafer (11) . The rotating speed at 
this time is about 10-50 rpm, preferably about 20-30 rpm. Spacing 
distance (5) between the nozzle and round wafer (11) is arranged 
to be small at about 30-100 \m at this time so the treating 
solution can be coated thinly at about 30-100 ^m and can greatly 
reduce the coating unevenness. The nozzle length of slit nozzle 
(14) is arranged to be slightly shorter than the diameter, so 
resist being coated at the circumferential edge part of round 
wafer (11) can be prevented and transport arm (18) of transport 
robot (19) and round wafer (11) being contaminated by the resist 
can be prevented. Here, the photoresist is discharged linearly 
along the diameter of round wafer (11) so the resist can be 
coated on the entire surface of round wafer (11) if round wafer 
(11) is half-rotated while discharging the photoresist (step S6) • 
Discharge of the photoresist and rotation are stopped when round 
wafer (11) has been half-rotated. In this step, uniformity in the 
thickness of the coated photoresist is not that necessary, 

[0024] 

By thus securing flatness in round wafer (11) by suctioning 
and supporting the entire surface of round wafer (11) with first 
spin chuck (12), it is possible to place the slit of the nozzle 
and round wafer (11) as close as possible (a few tens of jun) and 
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can maintain a stable quantity of solution on the wafer to a 
thickness of a few \m while reducing the discharge quantity of 
photoresist as much as possible. 

[0025] 

Thereafter, slit nozzle (14) is evacuated by being raised, 
round wafer (11) is shifted to second spin chuck (16) (spin 
treatment part) arranged at a parallel to first spin chuck (12) 
with transport robot (19) (transporting process: step S7) and a 
resist film of necessary thickness and uniform film thickness is 
obtained by rotating at a high speed (high-speed rotation 
process: step S8) . The rotating speed is about 2000-6000 rpm, 
preferably about 3000-5000 rpm. Here, a resist film of superior 
film thickness uniformity of about a few ^m is formed by 
executing high-speed rotation. Thereafter, round wafer (11) of 
posttreatment is transported out towards the treatment part of 
the afterprocess with transport robot (19) . 

[0026] 

As noted above, round wafer (11) is supported very flatly 
according to entire surface suctioning during the low-speed 
rotation, so slit nozzle (14) can be placed as close as possible 
to the front surface of round wafer (11) . Therefore, even if the 
discharge quantity of the treating solution from slit nozzle (14) 
is set at a minimum, the entire front surface part of round wafer 
(11) can be coated with the treating solution without unevenness. 



22 



[0027] 

Also, first spin chuck (12) for entire surface suctioning is 
used only during the low-speed rotation and is suctioned with 
second spin chuck (16) only at the center part during the 
high-speed rotation, so it is possible to decrease the state of 
the mist of the treating solution entering between the chuck top 
surface and back surface of round wafer (11) according to 
capillary action, etc,, by making the contact area of the wafer 
and the chuck small when shaking off the treating solution. 

[0028] 

It is possible to use that which discharges the treating 
solution linearly in length approximately equal to or slightly 
shorter than the radius of the substrate as the slit nozzle. In 
such case, the slit nozzle is arranged so as to discharge the 
treating solution along the radius from the center of the 
substrate as shown in Figure 3(b); then, the substrate is 
transported to the second substrate supporting means after 
discharging the treating solution and the shaking off operation 
of the excess treating solution is executed by rotating at a high 
speed. Even with this constitution, the use quantity of the 
treating solution can be reduced and contamination of the 
substrate and the substrate supporting means can be prevented. 
However, in this case, it is necessary to rotate the substrate 
and the slit nozzle once relative to one another in order to feed 
the treating solution from the slit nozzle to the entire surface 
of the substrate; a relatively long time is necessary in the 
feeding of the treating solution; a difference is created in the 



23 



volatile state of the solvent component in the treating solution 
between the treating solution which was discharged initially and 
the treating solution discharged at the end; thus, the film 
thickness may not be even after shaking off the excess treating 
solution by rotating at a high speed. On the contrary, in the 
case of Figure 3(a) in which feeding of the treating solution can 
be executed in half-rotation, feeding of the treating solution is 
completed in a relatively short time, so said inconvenience is 
not created. 

[0029] 

Modified example 

(1) In the aforementioned application example, a case when a 
round wafer was targeted as the substrate was explained, but this 
invention is not restricted to it and can be an approximately 
round substrate such as a semiconductor wafer, etc., formed with, 
for example, orientation flat or notch. For example, in the case 
of a semiconductor wafer formed with orientation flat, it is 
preferable for slit (15) of slit nozzle (14) to be made so that 
the size of slit (15) thereof is small and the discharged 
photoresist is not applied to the orientation flat. This is to 
prevent the photoresist from adhering on first spin chuck (12), 
etc. Also, as the treating solution feeding means, it is not 
restricted to those which use a slit as in the aforementioned 
application example and can be one that essentially discharges 
the photoresist linearly along the diameter of the substrate by, 
for example, arranging many small treating solution discharge 
ports linearly. 
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[0030] 

(2) In the aforementioned application example, only first 
spin chuck (12) was rotated by fixing slit nozzle (14), but it is 
possible to rotate only slit nozzle (14) by fixing first spin 
chuck (12), and furthermore, it is possible to rotate both first 
spin chuck (12) and slit nozzle (14) so as to be in mutually 
opposite directions. 

[0031] 

Effect of the invention 

According to Claims 1 and 2 of the present invention, it is 
composed such that the substrate is supported flatly by 
suctioning the entire surface during the low-speed rotation and 
that the treating solution is discharged from the treating 
solution feeding means in said state, so even if warpage or 
flexing is generated in the substrate, it is possible to place 
the treating solution feeding means as close as possible to the 
front surface of the substrate after flattening the substrate by 
suctioning the entire surface. Therefore, discharge of the 
solution can be executed without waste, the discharge quantity of 
the treating solution from the treating solution feeding means 
can be reduced, and the treating solution can be coated evenly on 
the entire front surface of the substrate. 
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[0032] 

Also, it [the invention] is composed to use the first 
substrate supporting means for entire surface suctioning only 
during the low-speed rotation and to suction with the second 
substrate supporting means only at the center part during the 
high-speed rotation, so it is possible to make the contact area 
of the sxibstrate and the substrate supporting means small when 
shaJcing off the treating solution, a state of the mist of the 
treating solution entering between the substrate supporting means 
top surface and the bacJc surface of the substrate according to 
capillary action, etc., can be reduced, and contamination of the 
substrate supporting means and the substrate can be prevented 

Brief description of the figures 

Figure 1 is a schematic diagram showing the rotary coating 
device in the first application example of the present invention. 

Figure 2 is a top view showing the rotary coating device of 
the first application example of the present invention. 

Figure 3 is a perspective view showing the round wafer and 
the slit nozzle in the rotary coating device. 

Figure 4 is a figure showing the transport robot in the 
rotary coating device of the first application example of the 
present invention. 

Figure 5 is a flow chart showing the operation of the rotary 
coating device in the first application example of the present 
invention. 

Figure 6 is a sectional figure schematically showing the 
rotary coating device in the first conventional example. 



Figure 7 is a figure showing the treating solution discharge 
operation in the rotary coating device of the first conventional 
example. 

Figure 8 is a figure showing the treating solution spreading 
operation in the rotary coating device of the first conventional 
example. 

Figure 9 is a figure schematically showing the rotary 
coating device in the second conventional example. 

Explanation of symbols 

(11)... round wafer, (12)... first spin chuck, (13)... first 
motor, (14)... slit nozzle, (15)... slit, ( 16) ... second spin chuck, 
(17) . . .second motor, (18) . . .transport arm, (19) . . .transport 
robot . 
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Key: SI) Feed wafer 

52) Suction the entire surface of the wafer to first spin 
chuck 

53) Arrange slit nozzle to closely oppose wafer 

54) Start low-speed rotation of first spin chuck 

55) Discharge resist from slit nozzle 

56) Has the first spin chuck half-rotated? 

57) Transport the wafer to the second spin chuck with 
carrier robot 
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58) High-speed rotation of second spin chuck 

59) Transport wafer out 
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Figure 7 
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Figure 8 
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